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= (54) Title: AERODYNAMIC LIFTING-THRUSTING PROPULSION DEVICE 

|= (54) HaiBaHiie Hyperemia: CHOCOB C03AAHHA HOAtEMHOH CMJlbl M rOPH30HTA/IbHOH THI H 

25 (57) Abstract: The inventive aerodynamic lifting- thrusting 
propulsion device comprises a frame (I) provided with an axis 

(2) , said frame (1) being arranged with respect to the axis (2) in 
such a way that it is rotatable. At least two aerodynamic surfaces 

(3) are fixed to a fork joint in such a way that they oscillate 
synchronously with the rotation of the frame (I), the fork joint 

^ being fixed to a rod (5) which is arranged on said frame (1). The 
axis (2) is connected to each aerodynamic surface (3) by means 
of a mechanical transmission which enables the aerodynamic 
surface (3) to rotate synchronously and oppositely with respect 
to the rotation of the frame and the rod (5). The oscillation of the 

aerodynamic surfaces (3) is carried out by a mechanical copying device. Each aerodynamic surface can rotate around the axes 
which are parallel to the axes of the spider of the fork joint and pass through the aerodynamic surface (3). The frame (1) and the 
aerodynamic surfaces (3) rotate around the axis (2) with the aid of a rotary actuator. Each aerodynamic surface (3) 
synchronously rotates, by means of the mechanical transmission, in a direction opposite the circular motion thereof at an angle 
velocity which is equal to the angle velocity of said circular motion, whereby producing the progressive motion of the 
aerodynamic surfaces and regularly distributing aerodynamic forces therethrough. Each aerodynamic surface (3), synchronously 
with the rotation thereof, oscillates with the aid of the mechanical copying device, thereby producing a horizontal thrust 
simultaneously with a lifting force. 




[npoAonweHHe Ha cjieA. CTpaHwue] 
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(57) Pe4»cpaT: A3poAHHaMHMecKHH noA^eMHo-TflHyiuHH ABtixcHTeAb coAepacnT paiwty (1) c ocb»o (2), oTHocHrenbHo kotodoh paMa (1) 
ycTanoB/iena c bo3mo>khoctmo BpaiueHHH c noMoinbK) npHBOAa BpameHna. Flo KpauHefi Mepe Aae a3poAHHaM>mecKiie noBepxnociM (3) 
3aKpenjieHbi Ha xapAaHHbix mapHHpax c BO3M0>KHocTbK) KOJie6aHMH chhxpohho c BpameHHeM paMbi (1), a KapaaHHbiH mapmip 
npwKpenjieH k CTepacmo (5) ycTaHOBjieHHOMy Ha paMe (1). Ocb (2) coeAHHeHa c KaacAoB a3poAWHaMMHecKofi noBepxnocTbio (3) 
MexaHHHecKoK nepeaaKeB, o6ecnewHBaK>meft B03MO>KHOCTb BpameHMH a3poAHHaMHHecKofi noBepxHocTH (3) chhxdohho h o6parHo 
Bpamenn/o paMbi bmcctc co CTepacneM (5). Kojie6aHH« a3poAKHaMHHecKHX noBepxHOcrefi (3) ocymecTBAJ»CTC« McxaHnwecKHM 
KonHpOBdJibHbiM MexaHH3MOM. Kaacaa* aapoflMHaMHHecKaa noBepxHOCTb (3) moxcct 6biTb 3aKpyneHa OTHOCHTejibHO ocefi napaAAeAbHwx 
ocjim KpecTOBMHbi KapAaHHoro wapHnpa h npoxoA»mnx nepe3 a3poAMHaMH4ecKyK> noBepxHOCTb (3). PaMa (1) bmcctc c 
aipoAHHaMHHecKHMM noBepxHocTSMH (3) Bpamarrca OTHOCHTeAbHo och (2) c noMomwo npHBOAa BpameHH*. KawAaa 
aipoAHHaMHiecKaa noBepxHOCTb (3) chhxpohho c ABHHteHHeM no OKpyacHOcm BpamaeTcn b npOTHBonoAOKHyio CMy cropony c 
yrAOBofi CKOpocTbio paBHOH yrAOBofi ckodocth abhhcchhb no oxpyxHocTH c noMOiubio MexammecKOH nepeAasn c co3AaHHCM 
nocTynaTeAbHoro abhwchhh a3pOAHHaMHnecKHX noBepxHOCTen (3) h paBHOMepHoro pacnpeAeAeHH* aapoAHHaMHMecKofi chjim na 
aipoAHHaMHnecKMx noBepxHOCT*x (3). KaacAaji a 3poAn Ha m h hcc icaji noBepxHOCTb (3) coBepmaeT chhxdohho c BpameHHeM KOAe6aHH» 3a 
cneT MexaHHMecxoro KonHpoBanbHoro MexaHH3Ma o6ecneHHBa» c03AaHHe ropH30HTaAbHofi Tarn oahobdcmchho c C03AamieM 
noA"beMHofl chaw. 
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A3pOflHHaMHHeCiCHM nOflBeMHO-THHyiUHft ABlDKHTeJIb. 

H3o6peTeHHe othochtca k aapoflimaMHKe jieTaTe jibH mx annapaTOB h npe^cTaBJineT co6ofi 
aapoAHHaMHHecKirii noAfceMHO-TflHymnft ABH5KHTejib, ycTaHaBJiHBaeMbiH Ha jieTarejibHOM annapaTe 
aha co3flaHHfl no^eMHoii chjibi h Tarn. 
5 H3BecTeH Bpamaiomnftcfl Hecymnii bhht BepTOJieTa, <x>3AaiomH8 noAteMHyio cwjiy h rary ( 

A.M. Bojioako «BepTOJieT - Tpy^ceHHK h bohh», M, H3A. flOCAAO, 1984, c.82 ). 

H3BecTHbi Jionac™ Hecymero BHHTa BepmneTa, co3AaiomHe npH hx BpameHHH noAteMHyio 
CHJiy h cmiy toth npn nojieTe BepTOJieTa ( Y, ^ohcoh «TeopHH BepxojieTa», kh. 1, M, «MHp», 
1983, c. 17 ). 

10 HeaocTaTKOM H3BecrHbix Hecymnx bhhtob BepTOJieTa HBJinerc^ HH3Kaa 3<})(j>eKTHBHOCTb 

C03AaHHfl noflibeMHOH chjibi, BCJieACTBHe Hero j\nn noJiyneHHH npneMJieivibix bcjihhhh noAteMHoB 
chjibi k hhm Heo6xoAHMo noABOAHTb 3HaHHTejibHyio MonjHOCTb. TIpH BpameHHH jionacTeft 
Hecymero BHHTa ceneHHH jionacTeE HMeioT pasjiHHHyio cKopocrb OTHOCHTejibHO BO3j0(yxa TeM 
MeHbuiyio, neM MeHbiue pa^Hycw OKpyacHOCTeB, onHCbroaeMbix sthmh ceneHHflMH. B pe3yjibTaTe 

15 noBepxHocTHoe pacnpe^ejieHHe a3pOAHHaMHHecKoii CHJibi Ha jionacTax OKa3biBaercH 

HepaBHOMepHbIM ( 6JIH3KHM K KBa^paTKHHOMy ), HTO CymeCTBeHHO CHHMCaeT SCjxfeeKTHBHOCTb 
C03flaHHfl nOABeMHOfi CHJIbl. 

B ocHOBy H3o6peTeHH# nocraBJieHa 3a^aHa co3flaHHH aspoAHHaMHHecicoro noA^eMHO-THHymero 
ABH^cHTejM, b kotopom o6ecneHHBaeTCH 6jiH3Koe k paBHOMepHOMy pacnpe^ejieHHe 
20 aapoAHHaMHHecKHx chji no aapoAHHaMHHecKHM noBepxHOCTflM, npHBoaamee k bmcokoh 

3<j)<|>eKTHBHOCTH C03AaHHH KaK nOAteMHOB CHJIbl, TaK H ropH30HTanbHoft TflTH. 

3aAana co3AaHHfl a3poAHHaMHHecicoro noAbeMHO-THHymero abhjkhtcjih pemaerca TeM, mto 

aapOflHHaMHHeCKHfi nOAbeMHO-T^HymHfi ABHECHTeJIb COCTOHT H3 paMbl C OCblO, OTHOCHTejibHO 

KOTopoK paMa ycrraHOBjieHa c bo3momchoctbio BpameHHH, no KpaftHeft Mepe AByx 
25 aapoAHHaMHHecKHX noBepxHOCTeft, KaacAan hx KOTopbix 3aKpenjieHa Ha KapAaHHOM mapHHpe c 

B03Mo>KHocTbK> KOJie6aHHfi chhxpohho c BpameHHeM paMbi, KapAaHHbifi uiapHHp npHKpenJieH K 

i 

CTepacHio, ycTaHOBjieHHOMy Ha paMe, och KpecTOBHHbi KapAaHHoro mapHHpa B3aHMHO 



« 
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nepneHAHKyjiapHbi h haxoahtch cooTBexcTBeHHO b j&yx b33hmho nepneHAHKyjiflpHbix iijiockocthx, 
nepeceKaiomHXCH no och crepHow, npnneM OAHa H3 hhx npoxoflHT nepe3 ocb BpameHHfl paMbi h ocb 
ctcp>khh, crepaceHb ycTaHOBJieH napajuiejibHO och paMbi, ocb paMbi coeAHHeHa c KaacAofi 
aapoOTHaMHHecKoii noBepXHOCTbio MexaHHHecicofl nepeflaneB, o6ecneHHBaK>mefl B03MO>KHocTb 
5 BpameHHH aapoAHHaMHHecKOii noBepxHocTH chhxpohho h o6paTHO BpameHHK) paMbi. 

HajiHHHe paMbi c ocbio, oTHocHTeJibHo KOTopofi paMa ycTaHOBJieHa c B03M05KHOCTbK> BpameHHH, 
no KpaHHeft Mepe AByx aapoAHHaMHHecKHx noBepxHOcreB, KaacAaa H3 KOTopbix 3aKpenjieHa Ha 
KapAaHHOM niapHHpe c B03MOHCH0CTbK> KOJieSamift chhxpohho c BpameHHeM paMbi, npHKpenjieHHe 
KapAaHHoro iuapHHpa k CTepacffio, ycTaHOBJieHHOMy Ha paivie, TaK hto och KpecTOBHHbi KapAaHHoro 
10 mapHHpa B3aHMHo nepneHAHKyjiKpHbi h HaxoAHTca cooTBeTCTBeHHO b AByx B3aHMHo 
nepneHAHKyjinpHbix nJiocKOcrax, nepecexaiomHXCH no och cTepacHfl, npnneM OAHa H3 hhx 
npoxoAHT nepe3 ocb BpameHHH h ocb crrepKHa, ycTaHOBKa cTepacHH napajinenbHO och paMbi, 
coeAHHeHHe och paMbi c KaacAoii aapoAHHaMHHecKoit noBepXHOCTbio MexainraecKofi nepeAanefi, 
o6ecneHHBaK>meft B03MoacHOCTb BpameHHa a3poAHHaMHHecico8 noBepxHOcra chhxpohho h 
15 o6paTHO BpameHHK) paMbi o6ecneHHBaK>T BpameHHe KaacAofi aapoAHHaMHMecKofl noBepxHOcra 

CHHXpOHHO C ABHECeHHeM no OKpy^HOCTH B npOTHBOnOJIOKHyiO eMy CTOpOHy OTHOCHTeJIbHO 

crep^HH c ynioBoi* CKopocTbK) paBHoB yrJiOBOfl cKopocra abh^chhh no OKpyacHocro, hto co3AaeT 
nocTynarejibHoe ( 6e3 BpameHHK ) abhskchhc aapoAHHaMHHecKoft noBepxHOcra OTHOCHTejibHO 
B03Ayxa h o6ecneHHBaeT paBHOMepHoe pacnpeAejieHH* a3poAHHaMHHecKHX chji no 
20 aapOAHHaMHHecKofi noBepxHOcra, npHBOAamee k BbicoKOii 3<J><i)eKTHBHOCTH noAbeMHofi chjim. 
CoBepmeHHe KOJie6amiit kjdkaoh aapoAHHaMHHecKoM noBepXHOCTbio chhxpohho c hx BpameHHeM 
OTHOCHTejibHO ocefi KpecTOBHHbi KapAaHHoro mapHHpa oSecneHHBaeT oAHOBpeMeHHO c co3AaHHeM 
noA*beMHoS chjiw h co3AaHHe ropH30HTajn>HoB thth. 

B aapoAHHaMHnecKOM noAteMHo-THHymeM ABHSKHTene KaaeAaa a3pOAHHaMHHecKaa 
25 noBepxHOCTb MO»ceT 6brrb 3aKpyneHa OTHOCHTejibHO oceH napajuiejn>Hbix ochm KpecTOBHHbi 
KapAaHHoro mapHHpa h npoxoA^mnx Hepe3 aapoAHHaMHHecicyio noBepxHOCTb, hto npHBOAHT k 
C03AaHHK> MOMeHTa cnoco6cTByiomero Kone6aHHHM aapoAHHaMHnecKofi noBepxHOcra h 
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o6ecneHHBaeT yMeHbinemie ycHJinii, 3aTpaqHBaeMwx Ha ee KOJieSaHHH h TeM caMbiM cHHHcaeT 
MomHOCTb npHnaraeMyio aji* KOJie6aHHit h yBejiHHHBaeT 34><j)eKTHBHOCTb co3AaHHH noAbeMHott 
CHJIbI h Tflra. 

KonHHecTBO aapoAHHaMHHecKHX noBepxHOCTeii Bbi6HpaeTca 3iccnepHMeHTajibHO-pacHeTHbiM 
5 MeTOAOM H3 ycjiOBHfl ccraflaHHfl Tpe6yeMofi noA*>eMHOft chjibi. 

Ha <J>ht. 1 H3o6paaceH bha CBepxy aapoAHHaMHHecicoro noffbeMHo-THHymero ABH>KHTejiH; Ha 
4>Hr. 2 - bha CHH3y aapoAHHaMH^ecKoro noA^eMHo-THHymero ABHHCHTejin; Ha <J>ht. 3 - cxeMa 
MexaHHnecKoii nepeAann o6ecneHHBaK>me8 BpameHHe aapoAHHaMHHecKoft noBepxHocra; Ha $hi\ 4 
- bha CBepxy Ha 3aKpyneHHyio aapoAHHaMHHecKyio noBepxHOCTb; Ha <1>hi\ 5 - bha c6oKy Ha 
10 3aKpyneHHyio aspoAHHaMHHecieyio noBepxHOCTb. 

AapoAHHaMHHecKHft noAbeMHO-THHyiijHS ABH>KHTejib coAepMCHT paMy 1 c ocbio 2, 
OTHOCHTejibHo KOTopofi paMa 1 ycTaHOBJieHa c B03M03KHOcrbK> BpamemiH. IlpHBOA BpameHHH paMbi 
1 oth ocHTCJibHO och 2 ( Ha HepTeace He noica3aH ) MoaeeT 6bm> BbinojiHeH b bhas ABHraTera 
ycTaHOBjieHHoro Ha och 2, Ha Bajiy Koroporo 3aKpenneHa 3Be3AOHKa, a Ha paMe 1 Ha Apyrofi 
15 npHKpenjieHHofi k Hefi och 3aKpenjieHa B-ropan 3Be3AOHica, o6e 3Be3AOHKH coeAHHeHbi npHBOAHoii 
qenbio. Hmciotch no KpaftHefi Mepe ABe aapoAHHaMHHecicHe noBepxHOCTH 3, KaacAaa H3 KOTopwx 
3aKpenneHa Ha KapAaHHOM uiapHHpe 4 ( <J)hi\ 3 ) c BO3M0>KHocTbK> KOJie6aHHii chhxpohho c 
BpameHHeM paMbi 1. KapAaHHbiE mapmip 4 npHKpenjieH k cTepacmo 5 ycraHOBJieHHOMy Ha paMe 1, 
crepaceHb 5 ycxaHOBJieH napajinenbHO och 2. Och 6 h 7 KpecTOBHHbi KapAaHHoro HiapHHpa 4 
20 B3aHMHO nepneHAHKyjMpHbi h HaxoAHTCH cooTBeTCTBeHHO b AByx B3aHMHO nepneHAHKyji^pHbix 
miocKocTHX, nepeceKaioumxcH no och cTepacHH 5, npnueM OAHa H3 hhx npoxoAHT nepe3 ocb 2 
BpameHHH h ocb CTepacHH 5. 

Ocb 2 coeAHHeHa c KaDKAoft aspoAHHaMHHecKofl noBepxHocrbio 3 MexaHHHeacoB nepeAaneB 
ycTaHOBjieHHoii Ha paMe 1 h o6ecneHHBaiomefi bosmohchoctb BpameHHH aapoAHHaMHHecKOH 
25 noBepxHOCTH 3 BMecTe co crepacHeM 5 chhxpohho h o6paTHO BpameHHio paMbi 1. 

Ha och 2 3aicpenjieHO KOHHHecicoe 3y6naToe KOJieco 8, c KOTopbiM HaxoAHTCH b 3auenJieHHH 
Btopoe KOHHHecKoe 3y6naToe Koneco 9, 3aKpenneHHoe Ha KOHije paAHajibHoro Bana 10, 
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ycraHOBJieHHoro Ha paMe 1. Ha ApyroM KOHue paAHanbHoro sana 10 3aKpenjieH0 KOHHHecKoe 
3y6naToe KOJieco 11, HaxoAflmeeca b 3auenjieHHM c kohhhcckhm 3y6naTbiM KOJiecoM 12, 
3aKpenjieHHbiM Ha kohi^c crepacHfl 5. KoHHHecKHe 3y6naTbie KOJieca 8, 9, a TaioKe 11, 12 

OAHHaKOBH. 

5 Kojie6aHHH aapoAHHaMHHecKHX noBepxHOcreft 3 ocymecTBJunoTCH MexaHHHecKHM 

KonHpOBanbHbiM MexaHH3M0M, cocto^iuhm H3 npo$HjrapoBaHHoro AHCKa 13, 3aKpenneHHoro Ha 
crepacHe 5, Ha kotopom ycranoBJieHa aspoAHHaMHHecicaH noBepxHocTb 3 Ha KapAaHHOM uiapHHpe 4. 

Flo npO^HJIHpOBaHHOMy AHCKy 13 CKOJIb3flT BepTHKaJIbHbie IHTOKH«TOJIKaTeJlH 14, 

B3aHMOfleiicTByiomHe c aspoAHHaMHHecKOH noBepxHOCTbio 3. 
10 Kaacflaa aspoAHHaMHHecicaa noBepxHocTb 3 Mo^ceT 6brrb 3aKpyneHa OTHOCHTeJibHO oceft 
napajuienbHbix ocbm 6 h 7 KpecTOBHHbi KapaaHHoro inapHHpa 4 h npoxoAamnx nepe3 
aapoAHHaMHHecKyio noBepxHocTb 3, hto npHBOAHT k co3AaHHK> MOMCHTa cnoco6cTByiomero 
KOJie6aHHAM aapoAHHaMHHecKoM noBepxHOCTH 3 h o6ecneHHBaeT yMeHbineHHe ycnjiHfi, 
3aTpaHHBaeMbix Ha ee KOJie6aHHfl h TeM caMbiM cHHHcaeT MomHocTb npHJiaraeMyio am KOJie6aHHH. 
1 5 flBHHCHxejib paSoTaex cneAyioiUHM o6pa30M. 

PaMa 1 BMecTe c aspoAHHaMHHecKHMH noBepXHOcraMH 3 BpamaeTca OTHOCHTeJibHO och 2 c 
noMouu>K> npHBO^a BpameHH* paMbi 1 co 3Be3AOHKaMH h npHBOAHofi uenbio. Oahobpcmchho 
KaacAaa aapOAHHaMHHecKaa noBepxHocTb 3 bmcctc c BpameHHeM paMbi 1 abhhcctch no OKpyacHOCTH 
BOKpyr och 2 h chhxpohho c ABH^ceHHeM no oKpy^KHOCTH Bpamaerca BMecTe co crepxcHeM 5 b 
20 cropoHy npoTHBonojio»cHyio BpameHHio paMbi 1 c yrjioBofi CKopocTbio paBHOH yrjioBOH CKopocra 
ABH^ceHKW no OKpyacHocra c noMombio MexaHH^ecKofi nepeAann. IIocKOJibKy aspoAHHaMHHecKHe 
noBepxHOCTH 3 ABiDKyTca nocTynarejibHO, co3AaBaeMaa noA'beMHaa CHJia pacnpeAeneHa Ha hhx 
paBHOMepHO, hto h o6ecneHHBaeT BbicoKyio SHepreraHecicyio 3$$eKTHBHOCTb abhhchtcjui. 

IIpH BpameHHH paMbi 1 Ban 10 BMecTe c paMOfi 1 abhhcctch no okp>okhocth, npH stom 
25 KOHHHecKoe 3y6naToe KOJieco 9 nepeicaTbiBaeTCfl no KoraraecKOMy 3y6naTOMy KOJiecy 8 h BpameHHe 
nepeAaeTCM nepe3 KOHHHecKHe 3y6naTbie KOJieca 11 h 12 Ha cTepaceHb 5 BpamaiomHfi 
aspoAHHaMHHecKyio noBepxHocTb 3 chhxpohho BpameHHio paMbi 1 b npOTHBononoMCHyio CTopoHy. 
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3thm aocTHraeTca nocTynaTejibHoe 6e3 BpameHM ABHaceHHe aspoflHHaMHHecKHX noBepxHocreil 3 
BOKpyr och 2. 

Kaaeflaa aapoAHHaMHHecicafl noBepxHoexb 3 coBepuiaeT chhxpohho c BpameHHeM KOJie6aHHH 
OTHOCHTejibHO AByx B3aHMHO nepneHAHKyjiapHbix oceii 6 h 7 KpeeroBHHW KapAaHHoro uiapHHpa 4 
nepneHflHKyjiapHO och 2 BpameHHH paMbi 1 3a chqt BpameHHH cTepaeHH 5 h npo<i>HJiHpoBaHHoro 
AHCica 13, no KOTopoMy cKOJib3OT BepTHicajibHbie iHTOKH-TOjncaTejra 14 h Kone6jiKrr 
aapoAHHaMHHecKHe noBepxHocra 3 Ha onpeaeneHHbie ynibi, o6ecneHHBaa co3AaHHe 
ropH30HTajn>Hoa thth OAHOBpeMeHHO c co3flaimeM noAbeMHofi chjiw, npHHeM pacnpeAeJieHHe 
aapoAHHaMHHecKOH chjih Ha aspoAHHaMHHecicHX noBepxHOcrax 3 ocTaercH paBHOMepHbiM. 

npeAJio>KeHHbiH a3poAHHaMHHecKHtt noAbeMHO-TflHymnfi ABHECHTejib no3BOJiaeT ocymecTBHTb 
nojier neTaTCJibHoro annapaTa c BbicoKofi sHeprerHHecicofi 3$$eicrHBHOCTbio. 
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OopMyna H3o6peTeHHH. 



1. A3pOAHHaMHHeCKHft nOflX»eMHO-THHymHft ABH^CHTeJIB, xapaKTepH3yK>mHHwi TeM, HTO OH 

HMeeT paMy c ocbio, othochtcji&ho KOTopoft paMa ycTaHOBjieHa c bo3mo5Khoctmo BpameHHfl, 
no Kpaifrieft Mepe ABe aapoAHHaMHHecKHe noBepxHocra, KaaeAaa H3 KOTopbix 3aicpenjieHa Ha 
KapAaHHOM mapHHpe c B03MO>KHOCTbK> KOJieSaHHfi chhxpohho c BpameHHeM paMbi, 
KapaaHHbiii uiapHHp npHKpenjieH k CTep^cHK), ycTaHOBJieHHOMy Ha paMe, och KpecTOBHHbi 
KapaaHHoro niapHHpa b3&hmho nepneHAHKyjiHpHbi h Haxo/mTCfl cooTBCTCTBeHHO b AByx 
B3aHMHO nepneHAHKyjiapHbix njiocieocnDC, nepeceicaiomHXCfl no och crepHCHH, npnneM OAHa 
H3 hhx npoxoAHT nepe3 ocb BpameHHH h ocb CTep>KHfl, CTepMceHb ycTaHOBJieH napajuiejibHO 
och paMbi, ocb paMbi coeAHHeHa c ksdkaoh aapoAHHaMHHecieoH noBepxHOCTbio 
MexaHHHecKOfi nepeAaneS, o6ecneHHBaK>meB BpameHHe aapoAHHaMHHecKoft noBepxHOc™ 
chhxpohho h o6paTHO BpameHHio paMbi. 
2. flBHECHTenb no n. 1, xapaKTepH3yionjHiicH TeM, hto KaacAaa aapoAHHaMHHecKaa noBepxHOCTb 
3aKpyneHa oTHOCHTejibHO ocefi napaiuiejibHbix ochm KpecTOBHHbi h npoxoAHmHx nepe3 
aapoAHHaMHHecKyio noBepxHOCTb. 
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